Swelling, sealing, and hemostatic ability of a novel biomaterial: A polyethylene glycol-coated collagen pad.
Trends in the development of hemostatic agents are towards self-adhering pads. This study investigates a novel biomaterial made of a polyethylene glycol-coated collagen pad (PCC). The swelling and adherence of PCC were investigated in vitro, and the hemostatic and sealing ability was investigated in vivo. In vitro, the maximum swell of PCC submerged in human plasma for 24 h is 65%. The greatest swell was in thickness, averaging 24% to a mean thickness of 2.5 ± 0.19 mm (mean±SD) (N = 20). PCC withstood clinically relevant pressures when applied to a collagen casing washed with bile, lymph, urine, saline, and cerebrospinal fluid mixed at 33% and 67% with blood. In vivo, PCC provided complete hemostasis when applied to severe, arterial bleeds of actively ventilated pulmonary parenchyma at 3, 5, 8, and 10 min after application in a heparinized porcine pulmonary segmentectomy model. The mean rate of bleeding was 17.7 ± 8.6 ml/min. The lungs were ventilated at 15 ± 4 breaths per min and an airway pressure of 19 ± 2 cm H2O. PCC had no incidence of hematoma and an 11% incidence of intraoperative air leak (N = 36). These data are promising for future clinical application of a new versatile, self-adhering hemostatic sealing pad consisting of a polyethylene glycol-coated collagen.